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It is now well known that most laser printers emit large 
numbers of ultrafine particles during their operation (He 
et al., 2007). Continued exposure in office environments 
has led to serious concern on their effect on human 
health. Moreover, the deposition rate of particles in the 
human respiratory system is enhanced when they are 
electrically charged (Cohen et al., 1998). Since the basic 
principle of operation of a laser printer involves static 
electricity, this study was aimed at investigating whether 
the emitted particles were charged and, if so, to quantify 
the emission rates of charged particles and cluster ions 
from a typical printer. Cluster ions are molecular ions 
smaller than about 1.6 nm. 
 An HP1320N laser printer was placed within a 
closed 1m3 cubic chamber and commanded to print 150 
monochrome A4 sheets with a toner coverage of 5% at 
22 ppm. The particle number concentration (PNC), 
charged particle concentration (CPC) and cluster ion 
concentration (CIC) in the chamber were monitored in 
real time with a TSI 3022A condensation particle 
counter, a TSI 3068A aerosol electrometer and an 
Alphalab air ion counter, respectively, and logged at 1s 
intervals. Four separate tests were carried out.  
 Fig 1 shows a typical test result. The PNC in the 
chamber increased steadily and peaked at 6.35 x 104 cm-3 
at the end of the print run. Positively charged particles 
were detected around 4 min into the run and the CPC 
peaked at about +7000 ions cm-3 at the end of the run. 
The charged particles were accompanied by positive 
CIC. The PNC and CPC remained high after the print 
job, decaying exponentially to background, while the 
CIC fell to zero as soon as the printing had ceased. This 
is not unexpected, as cluster ions readily attach to 
aerosols in the air.  Thus, from these results alone, 
although we can conclude that the printer emitted cluster 
ions, we cannot confirm that the printer emitted any 
charged particles or whether the emitted cluster ions 
attached to neutral particles after emission. 
 Assuming no particle and charge losses in the 
chamber during the print runs, we estimate that the 
printer emitted at least 4 x 108 ultrafine particles and 4 x 
107 ions per sheet printed.  
 This is a preliminary study and, while 
establishing that particle emission from laser printers 
may be accompanied by electrical charge, it raises 
several questions such as do all laser printers emit 
charges, what is the mechanism of charge generation and 
what are the potential exposure and associated health 
effects of the charged particles? A full understanding of 
these processes awaits further investigations. 
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Figure 1: Time series of (a) PNC (b) CPC and (c) CIC in 
the chamber during a typical print run of 150 sheets. 
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